The food demauds of pure parasites are highly specialized; they seem to use the nascent or transitory substances which are produced by the assimilation or metabol ism of their host plants. It may be possible that the so called obligate parasite is able to be cultured saprophytically by the close investigation of the character of such nascent or transitory forms of organic compounds.
Even in the case of facultative parasites, which are far less fastidious in their choice of nutriment, their development on artificial culture media containing certain substances is more or less affected by stereochemical differences of these substances.
It may be rational to consider that such a nutritive predisposition of a fungus must have importance in relation to parasitism and immunity.
Pasteur's success in artificial culture of bacteria marked an epoch in the science of mycology. Nageli (1879) carried out an important investigation ore the nutrition of fungi by carbon and nitrogen compounds. After him a considerable number of theses on the ft d relations of fungi and bacteria were published.
The present report includes only the results of the cultural studies of Fusarium lini which was carried out as a part of the investigations on this fungus.
The author wishes to express his sincere thanks to Prof. Dr. K. Miyabe, Prof. Dr. s. Ito, Mr. T. Hemmi and Mr. I. Namikawa for their kind sugestious. II. CARBQN SQFRCES.
I. Carbohydrates.
Carbohydrates are the most important source of carbon for fungi. They have the general formulra (C6H12O6)n-(H2O)n-1, and the iocrease of the value of n marks the difference between mono-, di-and polysaccharides. The value of n also has impor tant consequeuces to the availability of the carbohydrates in the nutrition of fungi. Moreover among a group, which have the same value of n, some unknown differences of molecular constitution of each kind of carbohydrate have great mean ing for the nutrition of fungi.
I have used a synthetic solution of the following formula as the standard n utritive solution. After two days, growth was visible in every flask.
After ten days, in the flasks containing inuliu showed the best development of the fungus, and a vigorous growth of the white aerial mycelium covered all over the surface of the nutrient solution.
In the flasks containiag glucose and soluble starch the fungus developed also very well. In the flasks containing sucrose the developments of the fungus were less vigorous. In the flasks containing levulose and galactose the fungus developed much more less vigorously. The solutions con taining arabin and maltose showed far less developments of the fungus. The lactose solution was least favorable to the development of the fungus; a scanty thin mycelial layer spreading over the surface of the solution.
After a fortnight the colonies which had developed in each solution were strained on pieces of filter paper of known weights, and washed with distilled water several times. Then after the greater part of the water had been evap gated in a vacuum desiccator they were placed in a calcium chloride desiccator for a long time, and weighed. The average weighis of the mycelia were as follows. II. Organic Acids.
Standard solution, preparation of culture and cultural conditions were all the uame as in the preceding experiment.
The following 6 kinds of organic acids were used for the source of carbon. and is optically inactive by internal compensation.
The optically inactive nature of racemic acid and mezo-tartaric acid are wholly different, in that the former is inactive for a rather mathematical reason and the latter by chemical molecular construction.
In the racemic acid culture, if the fungus assimilates only the one kind of tartaric acid ie, d-or 1-, the cultural solution must become optically active. Then the polarimetry of the cultural solution after a certain development of the fungus, may show the affinity of the fungus for these two kinds of tartaric acids either positively or negatively.
One half per cent of these acids checked the development of the fungus, except succiuic acid. A concentration of only 0.1% was then tried.
The results of 14 days culture is as follows From the standard solution the nutrient solutions were prepared, each contain ing 2% of one of the nitrogen compounds mentioned above. Preparation of culture was the same as in the preceding cases. All the kinds of cultures were in triplicate. These results show that the organic nitrogen compounds are far better nitrogen source for this fungus than inorganic nitrogen compounds. Especially peptone is the most nutritious as in the cases of many other fungi.
In the inorganic compounds, there is no difference of nutritive value between nitrogen in ammonia form and in nitrate form. The suitableness of inorganic nitrogen compounds as the nitrogen source for this fungus depends rather on the properties of the compound than on the form of the nitrogen; but nitrite (NO2) is not a good nitrogen source for this fungus. Standard nutrient solution and other cultural preparations were the same as in the preceding experiment.
For the amides the following compounds were used, to the extent of one per cent of the standard nutrient solution. 4. Maleic acid and fumaric acid have in some respect an unequal nutritive value to this fungus notwithstanding they are different only in stereochemical con struction of molecule.
5.
In the nutrient solution which contains racemic acid as the carbon source, this fungus seems to assimilates d-tartaric acid better than l-tartaric acid.
6. Of these acids succinic acid is the most favorable carbon source.
7.
Mannite is a suitable carbon source.
8. Phenol derivatives check the development of the fungus in many cases.
9. Organic nitrogen compounds are better than inorganic nitrogen salts as the nitrogen source for this fungus.
10. Ammonia nitrogen and nitrate nitrogen are equal in their nutritive value to this fungus, but nitrite is unsuitable.
11. Amides are generally good nitrogen source for this fungus, and asparagine is the best of all.
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